A field experiment was conducted during Rabi season of 2013-14 and 2014-15 at SKUAST-Jammu to study the effect of tillage and weed management on yield and nutrient uptake of wheat under maizewheat cropping system in sub-tropical irrigated conditions. The results revealed that different tillage systems recorded non-significant grain yield of wheat. However, ZT in wheat either preceded by conventional tillage (CT) or zero tillage (ZT) in maize was more beneficial as it recorded higher net returns and benefit: cost ratio than CT in wheat. Among the weed management, post-emergence application of metribuzin at 200 g/ha resulted in lowest total weed density and biomass of weeds, which was statistically at par with two hand weedings and significantly lower than weedy check. The postemergence application of metribuzin at 200 g/ha also recorded highest weed control efficiency (WCE), net returns and B:C ratio during both the years of experimentation followed by two hand weedings.
Wheat is the most important cereal crop and an integral component of food security at global level. At present, the soil resources are under stress owing to intensive cropping with a raising of more than two crops in a year without replenishing this resource as is desirable. Repeated conventional tillage coupled with other faulty land utilization practices have caused large scale degradation of our soils over the past 50-60 years and most of the soils have lost up to one-half of their native organic matter content and fauna (Malik et al. 2006) . Traditional tillage practices also contribute to the energy and labour cost in crop production systems resulting in lower economic returns (Saharawat et al. 2010 and Kumar et al. 2013) .
Furthermore, intensive ploughing results in decrease in soil organic matter due to acceleration of the oxidation and breakdown of organic matter and ultimately led to degradation of soil properties (Gathala et al. 2011) . Zero tillage practice in wheat crop is beneficial to farmers because it saves preparation time which often delays the wheat sowing.
Lower productivity of wheat by and large can also be attributed to several other limiting factors and all but most important among these has been the poor weed management, which poses a major threat to crop productivity. Wheat crop is badly infested with grass as well as broad-leaf weeds. Crop losses due to weed competition throughout the world as a whole, are greater than those resulting from combined effects of insect-pests and diseases (Hassan et al. 2005) . Therefore, timely weeding is most important to minimize the losses in crop yields especially during the critical crop-weed competition periods. Management of weeds through the use of herbicides has been found to be very effective and economical compared to that realized with manual or mechanical methods in various crops including wheat. Hence keeping the above facts in forefront there is greater need to evaluate tillage and weed control for wheat in irrigated maize-wheat cropping system.
MATERIALS AND METHODS
Experiment was carried out during Rabi season of 2013-14 and 2014-15. The experimental soil was sandy clay loam in texture with slightly alkaline in reaction (pH 7.87), medium in organic carbon (0.52 %), available phosphorus (12.32 kg/ha) and potassium (148.4 kg/ha) and low in available nitrogen (247.60 kg/ha). The experiment was conducted in split-plot design with three replications. The main plot comprised of four tillage treatments, viz. zero tillage in wheat preceded by zero tillage in maize (ZT pb ZT), conventional tillage in wheat preceded by zero tillage in maize (CT pb ZT), zero tillage in wheat preceded by conventional tillage in maize (ZT pb CT) and conventional tillage in wheat *Corresponding author: stanzen2015@gmail.com preceded by conventional tillage in maize (CT pb CT), whereas, sub-plot comprised of three weed management practices, viz. hand weedings (two), metribuzin at 200 g/ha and weedy check. Wheat variety 'RSP 561' was sown on 15 November, 2013 and 18 November, 2014 with 100 kg seed/ha at row to row spacing of 20 cm. The crop was fertilized with 100 kg N, 50 kg P and 25 kg/ha K through urea, DAP and MOP, respectively. Full dose of P and K along with 1/3 rd of N were applied as basal dose at the time of sowing and remaining N was applied in two equal splits at tillering stage and booting stage. Postemergence application of herbicide was sprayed by knapsack sprayer fitted with flat fan nozzle using a spray volume of 500 l/ha. Weedy check plots remained infested with native population of weeds till harvest. Data on weed density and biomass were taken by quadrate method. The weed density and biomass were subjected to square root transformation to normalize their distribution. WCE was calculated by using the formulae suggested by Gomez and Gomez (1984) .
RESULTS AND DISCUSSION

Weed density, weed dry matter and WCE
The experimental field was infested with Medicago denticulata, Anagallis arvensis, Cirsium arvensis, Chenopodium album among broad-leaf weeds whereas, Phalaris minor and Poa annua among grasses. Tillage treatments failed to show any significant impact on total weed density and biomass ( Table 1) . The highest weed-control efficiency was recorded under CT pb CT which might be due to minimum biomass of weeds under conventional tillage over zero tillage which in turn increase weed control efficiency. These results corroborated with the findings of Jain et al. (2007) . Different weed management treatments had significant effect on density and biomass of weeds in wheat. Among weed management treatments, lowest density and biomass of total weed at 90 DAS and at harvest were recorded with the post-emergence application of metribuzin at 200 g/ha which was found to be statistically at par with two hand weedings. Highest weed control efficiency was also recorded with application of metribuzin at 200 g/ha ( Table 1) . Chauhan et al. (2000) and Pandey et al. (2006) also recorded the best efficacy of metribuzin with respect of total density and biomass of both grass and non-grass weeds in wheat.
Nutrient uptake of crop
Tillage treatments failed to show any significant impact on N, P and K uptake of wheat. However, CT in wheat either preceded by CT or ZT recorded higher uptake of N, P and K of wheat crop during both the years of cropping than ZT in wheat ( Table 2) . There was a significant increase in nutrient (N, P and K) uptake of wheat due to different weed management treatments as compare to weedy check. Among weed management treatment, highest N, P and K uptake were recorded by metribuzin at 200 g/ ha which was statistically at par with two hand weedings. Similar findings were noticed by Pandey et al. (2007) and Jat et al. (2004) .
Yield and economics
Grain yield of wheat was statistically similar with respect to tillage treatments during both the years of cropping (Table 2) . However, CT in wheat either preceded by CT or ZT recorded higher grain yield of wheat crop during both the years of cropping than ZT in wheat. Amongst the weed management treatments, application of metribuzin at 200 g/ha, recorded highest grain yield of wheat which was statistically at par with two hand weedings ( Table 2) . The highest grain yield might have been achieved due Tillage and weed management on yield and nutrient uptake of wheat under maize-wheat cropping system in Western Himalayas to better weed control, i.e. lowest weed density and weed biomass resulted in higher grain yield of wheat These results were in close conformity to those of Ashrafi et al. (2009) .
Among the tillage treatments, ZT pb CT recorded highest net returns and benefit: cost ratio followed by ZT pb ZT during both the years of cropping ( Table 2 ). This might have happened due to reduction in cost of cultivation under zero tillage treatments while producing similar grain yield as that obtained under conventional tillage. These results were in close conformity with the findings of Shekhar et al. (2014) . Among weed management treatments, highest net returns and B:C ratio were obtained with application of metribuzin at 200 g/ha in wheat crop, which was closely followed by two hand weeding ( Table 2 ). This might have happened due to the fact that all treatments associated with weed control increased the grain yield of wheat than weedy check with regard to net monetary returns. Similar findings have been reported by Shekhar et al. (2014) . On the basis of two year study, it was concluded that ZT in wheat either preceded by CT or ZT in maize was more beneficial as it recorded higher net returns and benefit: cost ratio than CT in wheat. Among the weed management treatments, post emergence application of metribuzin at 200 g/ha in wheat was found to be most economical for weed management. 
